Chemical proteomic and bioinformatic strategies for the identification and quantification of vascular antigens in cancer.
One avenue towards the development of more selective anti-cancer drugs consists in the targeted delivery of bioactive molecules to the tumor environment by means of binding molecules specific to tumor-associated markers. In this context, the targeted delivery of therapeutic agents to newly-formed blood vessels ("vascular targeting") is particularly attractive, because of the dependence of tumors on new blood vessels to sustain growth and invasion, and because of the accessibility of neo-vascular structures for therapeutic agents injected intravenously. Ligand-based vascular targeting strategies crucially rely on good-quality vascular tumor markers. Here we describe a number of established technologies for the enrichment of accessible vascular proteins based on the isolation of glycoproteins, the in vivo coating of accessible cell surfaces with colloidal silica and the in vivo perfusion with reactive ester derivatives of biotin. Label-free as well as isotopic labeling based strategies for the subsequent MS-based protein quantification are outlined. Finally, bioinformatic workflows for protein quantification are depicted aiming at assisting in the evaluation of appropriate strategies for individual projects. This review gives an overview of current chemical proteomic strategies for the enrichment and quantification of the accessible vascular proteome and helps in selecting bioinformatic strategies for data analysis and validation.